To investigate veterinary technician burnout and associations with frequency of selfreported medical error, resilience, and depression and job-related risk factors.
perception that patient load was too high to allow for excellent patient care, and perceived lack of available assistance during sudden workload increases were all associated with burnout.
Conclusions: Burnout in veterinary technicians is common and is associated with numerous undesirable outcomes. Work-related interventions to reduce burnout should focus on improving supervisor relationships and maintaining an appropriate patient:caregiver ratio.
K E Y W O R D S
depression, emotional exhaustion, medical errors, resilience, staff turnover INTRODUCTION Burnout has been defined as a psychological state typified by emotional exhaustion, depersonalization, or cynicism toward patients and colleagues, and a reduced sense of personal accomplishment. 1 Burnout syndrome has been documented in a wide range of health care professions, 2 and job stress is recognized as the principal cause of burnout. 3 Burnout syndrome has been associated with decreased quality of care, increased risk of medical errors, 4 increased risk of nosocomial infection, 5 and increased costs related to staff absenteeism and high turnover 6 among medical professionals caring for human patients. Burnout has been associated with symptoms of depression, poor quality of personal well-being, and increased work conflicts. 2, 7 Thus, burnout is associated with multiple negative consequences for caregivers, patients, and hospital revenue.
Within the veterinary hospital setting, there has been recent increased focus on the difficulty of hiring and retaining veterinary technician staff. * Previous studies of veterinary technicians in the primary care setting have found high Maslach Burnout Inventory (MBI) scores on the emotional exhaustion and cynicism subscales to be associated with low job satisfaction and increased perception of a toxic work environment. 8 Conversely, positive associations between supportive interpersonal relationships and higher job satisfaction have been identified. 9 However, there are no reports focusing on veterinary technicians working in a specialty referral hospital setting. Jobrelated risk factors associated with burnout have not been identified in this arena, and the potential for negative sequela of burnout such as depression and increased medical errors has not been assessed. This information deficit has resulted in a limited evidence base to guide both prioritization of this issue at a management level and decision-making regarding interventions directed at burnout reduction.
Psychological resilience is recognized as an important factor associated with enhanced ability to provide high-quality care and increased sustainability of the health care workforce. Resilience is defined as the ability to respond to stress in a healthy way with minimal psychological cost. 10 Resilience skills can be taught, and this has been suggested as a potential avenue to reduce burnout prevalence. 10 The relationship between resilience and burnout has not been evaluated in veterinary technicians.
The purpose of this exploratory study was to investigate burnout among veterinary technicians working in a specialty hospital setting.
The study goal was to investigate associations between burnout and frequency of self-reported medical error, resilience, and depression in this population, with the hypotheses that burnout in veterinary technicians would be different than levels previously reported for medical professionals caring for human patients, positively associated with medical errors and depression and negatively associated with resilience. An additional goal was to perform an analysis of job-related risk factors associated with burnout, with the hypothesis that there would be associations between potentially modifiable job-related factors and burnout. This information could then provide a framework for future research focused on measures to reduce burnout. 
MATERIALS AND METHODS

Study overview
Study respondents
A list of all eligible veterinary technicians employed within each teaching hospital was obtained from the Human Resources department. All listed individuals were contacted individually either in person or by email and asked if they would be willing to participate in a survey investigating burnout and working conditions. If they indicated willingness to participate, they were then either emailed a link to the electronic survey or the survey was administered by personal interview, depending on their preference. Respondents were considered eligible if: they had graduated from a formal veterinary technician training program and were certified or licensed as a veterinary technician within their state or province of employment; had graduated at least 6 months prior; were working more than 20 h/wk as a veterinary technician and were not in solely managerial or administrative positions; and were able to read, write, or converse in English.
Study measures
Information was collected on participant demographics (age, gender), years in the profession, professional qualifications, field of work (eg, small animal internal medicine, large animal surgery), and selfreported frequency of making medical errors, as well as burnout, depression, and resilience. Medical error frequency was considered "high" if reported as occurring a few times a month or more. Burnout was measured using the MBI-HSS. The authors do not recommend using cut-points on the 3 subscales to diagnose burnout and indicate that subscale quantification on a continuous scale to compare populations and associations between risk factors and burnout is preferred.
Depression was assessed using the HADS. This is an internationally recognized questionnaire that screens for anxiety and depression and demonstrates good levels of internal consistency and test-retest reliability, with a factor structure that has been confirmed in multiple populations. 15 The depression subscale measures 7 items. Per recommended scoring, respondents were classified as meeting the criteria for depression if they scored ≥11 (HADS manual). Resilience was measured using the CD-RISC. The CD-RISC has been extensively used in observational studies and clinical trials and has excellent test-retest reliability. 16 It is a 25-item self-reporting scale that ranges from 0 to 100. Per recommended scoring, resilience was defined as a CD-RISC score >80, and high resilience was scored as CD-RISC ≥92. 16 Candidate exposures to be explored as potentially protective against burnout were selected based on previous studies of burnout and resilience in the fields of health care, teaching, and the military. Table 1 .
Finally, respondents were asked to state whether they were considering changing their career and, if that was the case, they were asked to rank reasons for this within categories of job satisfaction, compensation, and work environment. The results for the MBI-HSS EE, DP, and PA subscales are shown in Depression was negatively associated with the PA subscale (OR, 0.90, 95% CI, 0.86%-0.95%, P < 0.001). EE, DP, and PA subscale scores and prevalence of depression did not differ significantly by center.
Statistical methods
The mean CD-RISC was 68.8 (± 13.1); 19.1% (n = 49, 95% CI, 14.5%-24.5%) of the population was classified as resilient (score >80) and
2.7% (n = 7, 95% CI, 1.1%-5.5%) as highly resilient (score ≥92) using the CD-RISC. Resilience was negatively associated with the MBI-HSS EE (OR, 0.96, 95% CI, 0.93%-0.99%, P = 0.006) and DP (OR, 0.95, 95% CI, 0.89%-0.99%, P = 0.042) subscales. Resilience was positively associated with the PA subscale (OR, 1.18, 95% CI, 1.11%-1.25%, P < 0.001).
Prevalence of resilience did not differ significantly by center.
In the analysis of possible associations between burnout and medical errors, 5.1% (n = 13, 95% CI, 2.7%-8.5%) of respondents reported a medical error rate of several per month or higher. A high medical error rate (errors reported as occurring a few times a month or more) was positively associated with the MBI-HSS EE (OR, 1.09, 95% CI, 1.02%-1.16%, P = 0.007) and DP (OR, 1.20, 95% CI, 1.09%-1.31%, P < 0.001) subscales, and negatively associated with the PA subscale (OR, 0.93, 95% CI, 0.86%-0.99%, P = 0.034). A high medical error rate was negatively associated with the CD-RISC score (OR, 0.95, 95% CI, 0.91-0.99%, P = 0.026).
In The adjusted R 2 for models within each variable category and subscale are shown in Table 3 . Based on this analysis, the categories of workload and schedule and interpersonal relationships had the greatest explanatory power on all 3 burnout subscales. Within these categories, the factors with the strongest associations with the burnout subscales were respondent feelings of fear or anxiety around communications with their supervisor, the respondent perception that patient load was inconsistent with their ability to provide excellent patient care, and the respondent perception that assistance was inconsistently or never available during sudden workload increases (Figure 4 ). Respondent perception that co-worker relationships were not always positive also showed a relatively strong negative association with the personal accomplishment subscale, as did the perception that they were seldom or never able to implement their solutions to problems. Seldom or never having support staff available to help lift or walk heavy patients also had a strong positive association with depersonalization.
The maximum hours worked per shift showed a positive association with emotional exhaustion and negative association with personal accomplishment in multivariable analysis.
Finally, when considering respondent prioritization of job-related factors, respondents who considered changing their career at least a few times per year (n = 168, 65.6%) ranked concerns regarding insufficient compensation (mean rank = 1.9) above lack of job satisfaction (mean rank = 2.2) and problems with working conditions (mean rank = 2.5) as the prompt for change. When then asked to rank different components of each of these categories in order of importance to them, the prioritized top 3 of 6 subcategories for each category were as follows:
for compensation: hourly pay (mean rank = 1.4), health benefits (mean rank = 2.7), sick leave (mean rank = 3.5). For job satisfaction: lack of upward mobility (mean rank = 2.2), lack of respect from veterinarians (mean rank = 2.9), and lack of supported continuing education (mean rank = 3.0). For working conditions: understaffing (mean rank = 1.7), physical demands of the job (mean rank = 3.8), and lack of supervisor support (mean rank = 3.9).
DISCUSSION
The results of this multicenter study indicate that concerns regarding veterinary technician burnout are valid, that burnout and depression are strongly associated in this population, and burnout can be associated with increased medical errors and desire for career change.
This is likely to have negative consequences for the quality of hospital care and hospital staffing costs. There are a number of potential areas of intervention that may be protective against burnout, providing avenues for prospective interventional research.
Burnout among health care workers has been the subject of extensive previous investigation. 2, 15, 17, 18 The level of burnout reported in this study suggests that burnout prevalence among veterinary technicians is higher than in other medical occupations. 19 The level of emotional exhaustion was also higher, and the level of personal accomplishment lower, than that recently reported for veterinarians, 20 as well as veterinary technicians in primary care practice. 8 The reasons for this are likely multifactorial. The population reported here was almost entirely women (94% female), and female gender has been reported as a risk factor for burnout syndrome; similarly, burnout among nursing staff has been reported to be higher in teaching hospitals compared with other facilities, 2 and all our hospitals were F I G U R E 2 A and B, Venn diagrams showing the variables within the 7 exposure categories identified in Table 1 that were identified as having a univariable association at P < 0.05 with increased severity of burnout on the Maslach emotional exhaustion, depersonalization, or personal accomplishment subscales. Variables identified to have univariable associations with all 3 subscales were then put forward for entry into a multivariable model of each exposure category against each subscale. Univariable models are detailed in full in Supporting Information Appendix 1 teaching hospitals. We also speculate that lack of societal awareness of the key role of the veterinary technician in animal medical care, and the lack of an established professional identity with clear boundaries (as evidenced by the proportion of qualified veterinary technicians performing janitorial tasks) may also be contributing factors to the identified high burnout prevalence. This interpretation would account for the increased burnout found in this technician group compared with a comparison group of trauma nurses that had a similar age and gender composition to this group.
A positive association between burnout and depression was identified in this population, which is in agreement with the literature. 21 It has been hypothesized that there is a reciprocal causality between the
F I G U R E 3 A-C, Figures
showing beta coefficients and 95% CI for risk factors retained in multivariable models of exposure category vs Maslach emotional exhaustion, depersonalization, or personal accomplishment subscales at P < 0.05. Multivariable models are detailed in full in Appendix 2. An example of interpretation would be 2 syndromes; burnout may be a phase in the development of depression and, equally, depression may exacerbate negative aspects of the work experience and lead to burnout. Conceptually, burnout is considered to be job-specific, while depression is context-free, 22 and factor analysis has suggested they are related, but distinct, constructs. 3 Clinically, depression is a distinct mental illness for which diagnostic criteria are available, while burnout is not clinically defined. 21 With respect to the results of this study, we might infer that much of the stress experienced by this population appears to be job-specific (as described by the prevalence of burnout), and that the prevalence of clinical depression in this population is likely increased by these job-specific stressors.
In addition to the impact on individual quality of life, medical professional burnout has been found to increase the rate of medical errors, lower care quality, and reduce productivity. 23, 24 Burnout is also associated with a decrease in empathy 25 and effective communication between care provider and recipients. 26 The reduced level of care provided by workers experiencing burnout is likely to contribute further to their own decreased satisfaction with their work, as evidenced by the strong negative association between the personal accomplishment subscale and patient loads, which impedes excellent care provision.
Reduced career satisfaction, in turn, reduces staff retention. 27 A reduction in job performance and increase in turnover stemming from burnout can have significant economic impact on the veterinary industry, 28 Interpersonal relationships, workload, and work scheduling characteristics were strongly associated with aspects of burnout in the present study. These areas have previously been identified as significant areas of stress for veterinary support staff 30 and represent areas for protective strategies to be implemented and assessed. Limiting the hourly duration of shifts, reducing the need for technicians to perform janitorial tasks, and limiting patient load per technician may all be protective against burnout. Routine, positive interactions with co-workers and supervisors are also likely to be protective against burnout and its sequelae. These interpersonal interventions could take the form of regular staff meetings and employee reviews, with emphasis placed on positive feedback, problem-solving, and the respectful interaction of all members of the veterinary team, including clinicians. Continuing "A technician who perceives patient load as too high to allow provision of excellent patient care a few times a month or more often will have a Maslach EE score that is on average increased by 5.8 units compared with a technician who perceives patient load as too high to allow provision of excellent patient care less frequently than a few times a month, after controlling for the effects of shift duration, availability of assistance with workload, and frequency of performing janitorial tasks"
F I G U R E 4 A and B, Graphs
showing the associations between maximum shift duration (hours), Maslach EE and Maslach PA scores derived from the multivariable models. Line B shows the association between emotional exhaustion and shift duration (P = 0.015) when respondents were expected to perform janitorial tasks on a daily basis (P < 0.001), had assistance with workload inconsistently or never available (P = 0.004), and perceived patient load to be too high to allow excellent patient care at least a few times a month or more often (P < 0.001). Line A shows the association between emotional exhaustion and shift duration when respondents were expected to perform janitorial tasks on a less than daily basis, had assistance with workload often or always available, and perceived patient load to be too high to allow excellent patient care less often than a few times a month. Line D shows the association between personal accomplishment and shift duration (P = 0.018) when respondents were expected to perform janitorial tasks on a daily basis (P = 0.032) and perceived patient load to be too high to allow excellent patient care at least a few times a month or more often (P < 0.001). Line C shows the association between personal accomplishment and shift duration when respondents were expected to perform janitorial tasks on a less than daily basis and perceived patient load to be too high to allow excellent patient care less often than a few times a month education that focuses on positive, effective communication skills and team building may also yield benefit. In the veterinary hospital setting, which suggests that individuals who are unwell will tend to leave a job, resulting in an overall "healthy" bias in the remaining working population. Only veterinary technicians working at specialty referral practices were included in this study, which may limit the generalizability of results to technicians in primary care practices. In line with the concept of an exploratory study with the goal of identifying avenues to guide prospective interventional research, we evaluated multiple risk factors for consistent associations with all 3 burnout subscales.
Such an approach carries the risk of type I error, which we tried to limit by following a strictly hypothesis-driven approach and insisting on repeatability through sections of the analysis. Finally, our investigation of medical errors was perceived rather than documented. It is possible that individuals with burnout perceive themselves to be more likely to be making medical errors, whether this is actually the case or not.
In conclusion, burnout in veterinary technicians working in a specialty hospital setting is worryingly high, positively associated with depression and medical error rates, and negatively associated with resilience. Limiting exposure to excess workload (in particular high patient load that limits patient care with no additional staff to help) and negative interpersonal relationships (particularly with supervisors) may be promising avenues for further research targeting burnout reduction measures.
